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Patented Dec. 4, 1934 

UNITED STATES 

1982,955 

PATENT OFFICE 
1982,955 

fifty OSTATICALLY OPERATED ELECTRIC 
SWITC 

Gerald W. Hart, deceased, late of Hartford, Conn, 
- by Thomas Hewes, Farmington, Conn., and W. 

Arthur Countryman, Jr., Hartford, Conn., ad ministrators 

Application November 14, 293, Serial No. 575,136 
9 Claims. 

This invention relates to thermostatically op. 
erated Switches for use in controlling temper 
atures within a chamber or the like. As an in 
stance of a use to which the device of the present, 
invention may be applied, reference may be had 
to the controlling and indicating of the temper 
ature of an electrically heated oven or the like, 
it being understood, however, that the improved 

O 
apparatus is not limited to this specific applica tion. 
The aim of the present invention is to provide 

an improved device having a thermostatic ele 
ment and a switch operated thereby, means for 

- adjusting the device so that the thermostatic ele 
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ment will make and break the switch at any de 
Sired temperature within a given range of oper 
ation, and means for indicating, at all times, the 
temperature of the apparatus or chamber the 
heat of which is to be controlled; the setting 
Ameans being adjustable at all times and irre 
Spective of the temperature of the thermostatic 
element without straining or throwing any bur 
den on that element or in any way disturbing the 
accuracy with which the device operates. 
A further aim of the invention is to provide a 

device of this sort which may be easily and quick-: 
ly adjusted to operate at any desired tempera 
ture and without resorting to the expedient of 
making compilations; and which is so arranged 
and constructed that the temperature of the 
chamber to be controlled and the setting of the 
device for operation at any given temperature 
may be clearly observed at all times. 
A still further aim of the invention is to pro 

vide a thermostatically operated indicator and 
Switch which is characterized by its simplicity 
in construction, its compactness in arrangement, 
and its effectiveness in operation. 
Other objects will be in part obvious, and in 

part pointed out more in detail hereinafter. 
The invention accordingly consists in the fea 

tures of construction, combination of elements, 
and arrangement of parts which will be exempli 
fied in the construction hereinafter set forth and 
the scope of the application of which will be in 
dicated in the appended claims. 
In the accompanying drawings, wherein is 

shown one of the embodiments which the present invention may take, 
Fig. 1 is a front elevational view of the device With the cover removed; 
Fig. 2 is a sectional view taken longitudinally 

and centrally through the device, this view being 
taken Substantially on line 2-2 of Fig. 1; 

Fig. 3 is a view similar to Fig. 1 but showing. 

(C. 200-38) 

the mercury switch tilted to 
current is broken; 

Fig. 4 is a top view of the casing and shows the 
Scale with which is associated two pointers; 

Fig. 5 is a perspective view of the Setting mem. ber; and 
Fig. 6 is a front view of the clutch, parts being 

broken away for purposes of clearness. 
Referring to the drawings in detail, the device 

is shown, for illustrative purposes, as having a 
casing provided with a back plate 10 and a re 
movable cup-shaped cover or cap il provided 
in its cylindrical wall with an arcuate opening 
or Window 12. Extending rearwardly from the 
back plate is a tube 13 the rear end of which is 
perforated. Within this tube is a thermostatic 
element 14 of any Suitable kind or shape, the 
same here being shown as comprising a coil the 
rear end of which is connected to a rotatably 
adjustable plug i5 which may be secured in place 
by a Screw i6. The forward end of the coil is 
connected to the rear end of a shaft 17 suitably 
journalled for rotary movement in partitions 18 
and also in the back plate 10. The construction 
So far described is shown by way of illustration only. 
The switch is operated by the thermostatic coil 

through the shaft 17, and is here shown as being 

a. position where the 

of the well known mercury type which consists 
of a tube 19 having a pair of terminals or con 
tacts 20 and a circuit closing member in the 
form of a body or globule or mercury 21. The 
mercury switch is carried by a holder 22, pref 
erably formed of sheet metal and having two 
pairs of spring fingers 23 and 24 between which 
the tube is held. One of the fingerS 24 is relar 
tively long, and is adapted to engage against a 
stud 25 projecting rearwardly from the cover. In 
the present illustrated disclosure, the mercury 
switch is pivoted for relatively free rocking 
movement on, and relative to, the shaft 17. As 
shown in Fig. 2, the shaft extends through the 
opposite sides of the holder, and the holder is 
held against axial movement on the shaft by a 
Split washer 26. The pivotal point of the mer 
cury Switch is off center, that is, it is located to 
One side of the center of mass of the Switch and 
holder so that normally the tube, under the force 
of gravity, will assume the horizontal position 
shown in Fig. 1 and in which position the long 
finger 24 engages the stud 25. It is not essential 
that the axis about which the mercury Switch 
rocks be coincident with the axis of the shaft 
17, the present arrangement being disclosed by 
way of illustration only. The numeral 27 desig 
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2 
nates a suitable insulating block having posts 
28 to which the contacts 20 are respectively con 
nected by flexible wires 29, as is usual in Switches 
Of this type. In accordance With the present invention, 
there is provided a graduated Scale which is 
rocked or turned by the thermostatic element as 
the temperature of the latter changes; a sta 
tionary pointer associated with that Scale for 
indicating the temperature within the chamber 
to be controlled; and means between the shaft 
17 and the mercury switch through which the 
mercury switch is rocked by the thermostatic 
coil, this means being adjustable So as to vary 
the point at which the current is made and 
broken, and this means having a setting member 
cooperating with the scale for indicating on the 
scale at all times the temperature at which the 
device is set to operate. In the present illus 
trated disclosure, there is. affixed to the sihaft 
within the casing a hub or collar 30 to which is 
fixed a sheet metal disk 31 having a cylindrical 
skirt 32 on the periphery of which is mounted a 
scale 33, the latter having, as most clearly shown 
in Fig. 4, suitable graduations for indicating de 
grees of temperature. The member 30 may be 
adjustably fixed to the shaft by a set Screw 34. 
The numeral 35 designates a stationary pointer 
which, in the present instance, is fixedly mount 
ed on the back plate. This pointer extends over 
the scale 33 and indicates thereon the tempera 
ture at any time prevailing within the chamber 
to be controlled. The means for operatively associating the 
shaft, 17 with the switch includes an operating 
member which may be in the form of an arm or 
finger 36 which is adjustable relative to the shaft 
17. The adjustable and disengageable connect 
tion between the operating member and the shaft 
is in the form of a ball clutch, and the adjustment 
may be effected by a setting lever 37 having a 
pointer 38 cooperating with the scale 33. Referring more particularly to the illustrative 
embodiment shown in the drawings, the finger or 
arm 36 is fixed to, or carried by, a clutch member 
or cage having a front wall 39, a rear wall 40, and 
a peripheral wall 41. The front wall has an open 
ing 42 through which the shaft 17 extends. The 
front wall also has an arcuate opening 43, the pur 
pose of which will be hereinafter described. The hub member 30 has a disk portion 44, the edge 
of which is straddled by the front and rear walls 
of the cage. It will be seen from Fig. 6 that the 
disk or clutch member 44 is concentric to the axis 
of the shaft, while the peripheral Wall 41 of the 
other clutch member is eccentric; in other words, 
there is provided between the disk and the pe 
ripheral wall 41 a space which gradually tapers 
down in height or radial distance to either side 
of a central point. Within this. Space are two 
spherical balls 45 between which is a compression 
spring 46 normally urging the balls apart. It 
will be understood that, when the balls are in the 
normal position shown in Fig. 6, the cage or driven 
clutch member having the operating element 36 
Will turn with the shaft 17 as that shaft is turned 
by the thermostatic coil and irrespective as to 
which direction the shaft is turned; that is to say, 
if the shaft is turned counterclockwise, referring 
to Fig. 6, the left-hand ball forms a driving con 
nection between the disk 44 and the cage and, 
when the disk is rotated in the opposite direction, 
the right-handball Serves as a driving connection. 
For the purpose of disengaging the clutch and 

adjusting the driven clutch member having the 

,982,955 operating member 36 relative to the driving disk 
44, the Setting member shown in Fig. 5 is pro 
vided. This setting member 37 includes a part 
50 having two prongS 51; an arm 52 having a 
pointer 38 and a finger piece 54; and a fanged 
bushing 55 extending through the arm and part 
50 and Connecting the same together. The bush 
ing 55 has a through opening which accommo 
dates the shaft 17. The bushing is adapted to be 
turned relative to this shaft. The prongs 51 ex 
tend through the slot 43 in the cage and are 
adapted to respectively engage the balls 45. The 
pointer 38 extends over the scale 33. 
The operation of the device will be clear from 

the foregoing description, taken in connection 
With the following brief explanation. The mer 
cury Switch, due to the fact that it is pivoted off 
center, Will normally tend to assume the hori 
ZOntal position shown in Fig. 1. Where the long 
arm 24 engages the pin or stud 25 and the mer 
cury closes the circuit between the terminals 20. 
To adjust the device So that the circuit Will be 
broken at the desired temperature, it is merely 
necessary to move the setting lever 37 until the 
pointer 38 thereof is brought into registry with 
that indication mark of the scale corresponding 
to the desired temperature at which the device 
is to operate. If, in setting the lever, it is moved 
to the right, referring to the drawings, say from 
three hundred degrees to four hundred degrees 
as indicated by the Scale, the left-hand prong 51 
first moves the left-hand ball to the right and out 
of clutching position and then the right-hand 
prong comes into engagement with the right-hand 
end of the slot 43, whereupon the cage will be 
adjusted with respect to the disk 44. When 
the lever is set to the left, it is the right-hand 
prong which moves the right-hand ball from en 
gaged position and the left-hand prong which 
engages the left-hand end of the slot 43. When 
the setting member is released, the spring 46 
forces both of the balls to their normal positions 
so that each forms a driving connection between 
the disk 44 and the cage. It is, of course, obvious 
that, when the clutch member or cage is adjusted 
relative to the disk, the operating member or arm 
36 is correspondingly adjusted and it is also ad. 
justed with respect to the holder for the mercur 
switch. It is also important to note that th 
driving connection between the shaft and th 
operating member 36 may be adjusted at any tim 
and irrespective of the temperature and conditio 
of the coil, and the indicated setting of the ope 
atting member is not disturbed during the opera 
tion of the device because the scale 33 turns wit 
the shaft 17, and the setting member also tur 
With that shaft during normal operation of th 
device. The fixed pointer 35 indicates on t 
scale 33 the temperature within the chamber 
be controlled. ASSuming that the device h 
been set to operate at five hundred degrees, 
the temperature of the oven or other cham 
to be controlled rises, the shaft 17 and the clut 
member 44 will be rotated counterclockwise a 
the disk will tend to crowd the left-hand b 
45 more tightly against the peripheral wall 41 
the Cage and thus cause the Cage to rotate W 
the disk in a counterclockwise direction, and t 
the operating member 36 is slowly raised towa 
the botton of the switch holder 22, When 
five hundred degrees temperature is reached, 
operating arm will rock the Switch to the posit 
shown in Fig. 3 and in which position the cur 
has been broken. The temperature of the c 
Will now fall, and the theraostatic elemen 
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will turn the shaft in a clockwise direction with 
the result that the disk 44 will turn the cage 
through the right-hand ball 45 in a direction to 
lower the operating member 36, thus permitting 
the switch to assume its normal position shown 
in Fig. 1 and thus again make the circuit. 
As many changes could be made in the above 

construction and many apparently widely dif 
ferent embodiments of this invention could be 
made without departing from the scope thereof, 
it is intended that all matter contained in the 
above description or shown in the accompanying 
drawings shall be interpreted as illustrative and 
not in a limiting Sense. 

It is also to be understood that the language 
used in the following claims is intended to cover 
all of the generic and specific features of the in 
vention herein described and all statements of the 
scope of the invention which, as a matter of 
language, might be said to fall therebetween. 
What is claimed is: 
1. In a thermostatically operated switch, a 

switch, thermostatic means, a scale adapted to 
be turned by said thermostatic means, an Oper 
ating member between said thermostatic means 
and switch and adapted to be turned by Said 
thermostatic means in unison with Said Scale, an 
adjustable clutch between said operating member 
and thermostatic means, and means for Setting 
said operating member relative to Said thermo 
static means and having a pointer cooperating 
with Said Scale. 

2. In a thermostatically operated Switch, a 
switch comprising a pivoted mercury tube, ther 
mostatic means, a scale associated with, So as to 
be rotated by, said thermostatic means, an Oper 
ating member adapted to be turned by Said 
thermostatic means and to engage said Switch, 
an adjustable clutch between said operating 
member and thermostatic means whereby Said 
operating member may be adjusted relative to 
said switch, and a pointer cooperating with Said 
scale, adjustable with said operating member, 
and adapted to be turned in unison therewith . 
by said thermostatic means. 

3. In a thermostatically operated Switch, a 
switch comprising a pivoted mercury tube, ther 
mostatic means, a scale associated with, So as 
to be turned by, said thermostatic means, an 
operating member adapted to be turned by Said 
thermostatic means and adjustable relative to 
said switch, adjustable clutch means between 
said operating member and thermostatic means, 
and a setting member for controlling said clutch 
means and having a pointer cooperating with 
said scale and adapted to be turned by said 
thermostatic means. 

4. In a thermostatically operated Switch, a 
switch comprising a pivoted mercury tube, ther 
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mostatic means, an operating member adapted 
to be turned by said thermostatic means and 
through which said thermostatic means is adapt 
ed to tilt said switch, a double acting adjustable 
clutch between said operating member and ther 
mostatic means, and a pointer movable and ad 
justable with said operating member and co 
operating with said scale. 

5. In a thermostatically operated Switch, a 
switch comprising a pivoted mercury tube, ther 
mostatic means, a scale associated with, So as 

3 
to be turned by, said thermostatic means, an arm. 
adjustable relative to and adapted to engage said 
Switch, an adjustable and operative connection 
between said arm and thermostatic means and 
including a double acting ball clutch, and a set 
ting pointer for adjusting said clutch and coop 
erating, with said Scale. 

6. In a thermostatically operated Switch, a 
Switch having a pivoted element, thermostatic 
means, a shaft adapted to be turned by said 
thermostatic means, a Scale carried by Said 
shaft So as to turn therewith, a fixed pointer 
cooperating with Said Scale, an operating mem 
ber adapted to turn. With said shaft and ad 
justable relative to said switch, an adjusta 
ble double acting clutch between said operating 
member and shaft, and a setting member adapted 
to turn with said shaft and adjustable relative 
thereto, said setting member having a pointer 
cooperating with said Scale. Q5 

7. In a thermostatically operated Switch, a 
switch comprising a pivoted mercury tube, ther 
mostatic means, a shaft adapted to be turned 
by said thermostatic means, a Scale carried by 
said shaft, a fixed pointer cooperating With Said 
Scale, an arm adapted to turn. With Said Shaft and 
adjustable relative to said switch; a clutch be 
tween said arm and shaft and including a driv 
ing clutch member fixed to the shaft, a driven 
clutch member to which said arm is fixed, and 
a pair of balls between said clutch members, 
one of said balls constituting a driving connection 
when the shaft is turned in one direction and 
the other of said balls constituting a driving con 
nection when the shaft is turned in the opposite 

80 

85 

100 

105 

10 direction, and a setting member normally turn 
able with said shaft and having a pointer Coop 
erating With Said scale, said setting member hav 
ing fingers respectfully cooperating with Said 
balls for moving the same from engaged position 
when the setting member is turned relative to the shaft. 

8. In a thermostatically operated switch, a 
switch, a thermostatic element, a scale operable 
by the element, a switch closer, adjustable con 
necting means between the scale and the Switch 
closer for operating the latter at a prede 
termined time to close the Switch, and an ad 
justing device adjustably associated with Said 
scale to move therewith and disposed for en 
gagement with said connecting means for ad 
justing the same for operation relatively to the 
Scale. 

9. In a thermostatically operated Switch, a 
switch, a thermostatic element, a shaft connected 180 
to the element to be turned thereby, a. Scale fixed 
to the shaft, a driving element carried by the 
scale, a second driving element having a Switch 
closer thereon in the path of the Switch, adjust 
able connecting means between the driving ele 
ments, and an adjusting device for the connecting 
means adjustably mounted on the shaft and nov 
able therewith and having a pointer cooperative 
with the scale for determining the temperature 
at which said connecting means may operate. 

THOMAS HEWES, 
W. ARTHUR, COUNTRYMAN, JR., 

Administrators of the Estate of Gerald W. Hart, Deceased. 

15 

120 

125 

35 

40 

145 

150 


